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In the early decades of the twentieth century, with the threat
of epidemic infectious diseases already in decline, attention
shifted to the chronic maladies: hypertension, atherosclerosis,
obesity, cancer, diabetes—and nephritis, or Bright's disease.
New chemical methods devised by Otto Folin (1867—1934) at
Harvard and Donald D. Van Slyke (1883—1971) at the Rock-
efeller Institute Hospital empowered the investigation of renal
and metabolic disorders. Folin's colorimetric system provided
rapid measurement of creatinine, urea, and uric acid, while Van
Slyke's gasometric analyses allowed quantification of urea and
total carbon dioxide. Also in the first decades of the twentieth
century, the reform of medical schools provided new opportu-
nities for academic medical careers. The stronger and ambitious
schools embraced the ideology of research, and sought full-time
faculty members capable of good work in the laboratory. In
these contexts, we will examine the life and work of Thomas
Addis (1881—1949), whose career in the Department of Medicine
at Stanford University School of Medicine in California was
fashioned almost entirely from a lifelong study of kidney
disease. A brilliant investigator and colorful human being,
Addis was probably the first American to become so fully
identified as an authority in what only later became known as
nephrology. The author has uncovered many letters from Addis
in various archival collections, so some of his own words will
help tell his story.
Thomas Addis was born in Edinburgh on July 27, 1881, the
son of a clergyman. He received his M.B. and Ch.B. in 1905,
then the M.D. in 1908, all from the University of Edinburgh. He
served as Clinical Assistant in the medical outpatient depart-
ment of the Royal Infirmary of Edinburgh, and Medical Regis-
trar at the city's Leith Hospital. From 1908 through 1910 he was
a Carnegie Research Scholar and Fellow; this supported addi-
tional chemical training in Berlin and Heidelberg [1, 2] (the
Scottish-American industrialist and philanthropist Andrew Car-
negie in 1901 created a program to foster research in Scottish
universities, the Carnegie Trusts for the Universities of Scot-
land). Addis also investigated hemophilia and antimicrobial sera
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at the Laboratory of the Royal College of Physicians of Edin-
burgh, one of Great Britain's pioneering medical research
enterprises, also supported by the Carnegie Trusts.
Ray Lyman Wilbur (1875—1949), dean of the young Stanford
Medical School in 1911, "thought it would be a good thing to
bring in a young scientist from Scotland if the right one could be
found who had been trained in German as well as British
universities, and who was likely to develop in some promising
field of research" [3]. So Wilbur sent a cable of invitation to
Edinburgh, and the young Scotsman accepted the unlikely
position: in 1911 Stanford was still a relatively isolated and
little-known medical school in San Francisco (the school moved
to nearby Palo Alto in 1959). Why did Wilbur choose the young
Scotsman—and why did Addis undertake the adventure?
Wilbur himself had studied in Britain and Germany, and almost
certainly saw in someone like Addis a faculty member whose
education combined the best of the British clinical tradition
with the most modern laboratory training in Germany. Avail-
able documents fail to fully answer the second question, but
later in his life Addis wrote to Wilbur, "I never understood how
you came to send it [the offer of a job at Stanford], but it gave
me a chance to work I should never have had if I had stayed
home—that cable and your backing" [4]. Stanford did provide
an opportunity not available to Addis in Britain. In the years
before World War I, British medical schools lagged behind the
better American colleges in nurturing laboratory science. They
were slow to appoint full-time (or whole-time) clinician-inves-
tigators who would combine practice, teaching and research [5].
And this is the kind of work Thomas Addis envisioned (Fig. 1).
Addis, who already listed several publications, mainly in
blood coagulation, was given charge of the clinical laboratory
and the diabetic patients at Stanford, and joined Wilbur in some
studies of bilirubin metabolism. Wilbur in his Memoirs asserts
that he encouraged Addis to "take up the study of the kidney,"
[6] but another stimulus may have been the interest in renal
diseases of the professor of pathology, William Ophuls [71. In
1928, by which time his renal investigations were widely
recognized, Addis received an invitation from Simon Flexner,
Director of the Rockefeller Institute for Medical Research, to
spend a year "collaborating with Dr. Van Slyke in the studies
being carried out there on Bright's disease" [8]. Addis spent the
year in New York (though he worked for the most part
independently on organ hypertrophy), "a great year,—the best
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Fig. 1. Thomas Addis, M.D., F.R.C.P.E, (1881—1949), early in his
career at Stanford University School of Medicine (Courtesy of the Lane
Medical Archives, Stanford University Medical Center).
I've ever had." The Rockefeller Institute, America's first
important center for medical research, invited Addis to join its
staff permanently, and though tempted, he declined. "For one
thing," he wrote in 1930 to Rufus Cole, Rockefeller Institute
Hospital Director, "I have collected a group of nephritics which
I have nursed along and watched over for the past ten years.
You know twenty years at least are needed to get anywhere
with prognosis . . ." [9]. So he stayed at Stanford as Professor
of Medicine, "mixing patients and rats," as he put it, until 1948
when he moved to the Institute for Medical Research of the
Cedars of Lebanon Hospital in Los Angeles. At Cedars of
Lebanon he collaborated briefly with a woman internist and
researcher named Jessie Marmorston, and others, until his
death in 1949.
Addis married Elesa Bolton Partridge in 1913 and the couple
had two daughters. He became a naturalized American citizen
in 1917. Addis served as president of the American Society for
Clinical Investigation in 1930, was elected to the National
Academy of Sciences in 1944 (to him, an "astonishing and
incomprehensible honor" [10]), and Fellow of the Royal Col-
lege of Physicians of Edinburgh in 1945. He was author or
co-author of over 130 papers and two books.
The nature and extent of the renal lesion
During his more than thirty years of studying kidney disease
and "watching over nephritics" Addis constructed virtually an
entire "system" comprising classification, diagnosis, and treat-
ment. Addis entered medicine and the laboratory at a time when
"functional diagnosis" dominated internal medicine. "Func-
tional diagnosis" in the late nineteenth and early twentieth
centuries referred to the attempt by laboratory-minded Euro-
pean and American physicians to determine the functional
deficits and compensations of diseased organs, rather than to
examine only the morphological changes. Addis thought that
functional analysis was no end in itself. Seeing himself in a
tradition going back to the clinical-pathological methods of
Richard Bright, Addis, writing in 1929, welcomed
"the return of medicine from "function" to the straight and
narrow road of morphology [which] was initiated in 1914 by
the publication of Voihard and Fahr's book, Die Brightsche
Nierenkrankheit. They again subjected clinical prediction to
the test of correspondence with objectively ascertained struc-
tural fact. . . and again there came to workers in this depart-
ment of medicine a sense that there was sure ground beneath
their feet, and progress was possible and measurable however
hard the way might be [11, pp. 4—5]."
Addis believed that the category of structural disease in the
kidneys could be discovered by properly looking at the urine—
in it "is contained all the direct evidence as to the nature of the
renal lesion" [11, p. 13]. But valid interpretation of the sedi-
ment required knowing the nature and behavior of its elements,
and the number of casts and cells in the urine of healthy persons
and those with Bright's disease. This Addis accomplished. He
found that some casts dissolve in alkaline pH, and that cells
might burst in dilute urine. He standardized a method for
collecting a twelve hours' sample of urine during overnight
water restriction. The concentrated, acidic sample was stirred
and an aliquot processed in such a way that a count of the
formed elements might be done microscopically, providing a
estimate of the number of red cells, casts, white cells and other
objects excreted in twelve hours. A qualitative inspection
complemented the "Addis count." Addis emphasized the need
to identify the deformed and ghostly red cells of nephritic
origin, and the importance of "renal failure casts" (broad
casts). Proteinuria was also quantified. Addis insisted again and
again that the doctor must do much of this work himself if it is
to have meaning; it is too important to delegate to a technician.
Furthermore, he urged that the patient be present when the
doctor performed the essential laboratory tasks, so that the
physician's eye and mind might travel between the patient and
the urine or blood under examination, "striving to create a
larger and more inclusive picture . . ." [12].
Basing it largely on the quantitative and qualitative examina-
tions of the sediment, Addis advanced a simplified "clinical
classification of Bright's diseases" [13]. The plural form was
intentional: Addis acknowledged that several entities made up
the category "Bright's disease," a term that he still preferred
because it did not convey unwarranted assumptions about
cause or pathological mechanism. By "clinical" classification
he meant one useful to doctors, not woven by pathologists from
necropsies (there was no such thing as a percutaneous renal
biopsy until the 1940s). And most importantly, the "Addis
Count" and his classification scheme were developed together;
each gained meaning from the other:
"The results of the examination of the urinary sediments of the
patients who were investigated fall naturally, on qualitative as
well as quantitative grounds, into three main divisions, and
- ti
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since these divisions seem to be corroborated by many signif-
icant facts elicited by other methods of examination, I have
become persuaded that they represent three diseases that are
pathologically and etiologically distinct and separate [13]."
Addis's first category was "hemorrhagic Bright's disease,"
"the glomerular nephritis of the pathologists," which he sub-
divided into the initial, active, latent, healed, and terminal
phases, based on the observations made over many years on his
private and clinic patients at Stanford. The characteristic urine
findings were red cells and red cell casts. He recognized the
streptococcal etiology. The second category he called "degen-
erative Bright's disease," and subdivided this group into lesions
of cryptic, infectious, and toxic causes: the urine shows domi-
nantly epithelial cells. "The third disease, arteriosclerotic
Bright's disease, is of great importance because it occurs more
frequently than any other form of Bright's disease" [13]. This
diagnosis is one of exclusion, for the sediment offers no fixed
picture. The histologic examination shows thickened vessels,
interstitial fibrosis, but relatively normal glomeruli; the patients
usually show hypertension.
Addis's classification closely resembled that of Franz Vol-
hard (1872—1950) and Theodor Fahr (1877—1945), presented in
their extremely influential book of 1914 Die Brightsche Nieren-
krankheit, one of the landmarks of renal medicine and pathol-
ogy. Voihard and Fahr also had proposed three large catego-
ries: degenerative Bright's disease, the nephroses; the
nephritides, or glomerulonephritis; and the arteriosclerotic
forms, the scleroses. The degenerative forms included those of
obscure as well as identifiable causes, such as amyloid. The
German workers divided glomerulonephritis into diffuse and
focal varieties, including the "embolic" type, and recognized
acute, chronic and end-stages. The arteriosclerotic group,
linked with hypertension, comprised the benign or pure form,
and the malignant or "combination" form, the latter showing
both vascular change and "nephritis." The similarity to Addis's
later scheme is apparent. Addis's, however, as he insisted, was
a more clinical classification, based primarily on examination of
the urine. It therefore lacked definition and failed to suggest the
multiple forms of glomerulonephritis and of hypertensive kid-
ney disease. Even when correlated with the masterful patho-
logical analyses of Jean Oliver [11], the American's nosology
was perhaps too intentionally simplistic. Yet at a time before
renal biopsy or effective therapeutics, the naive classification—
based on what the physician could see in the patient and the
urine—may have functioned adequately for those who chose to
use it.
The extent of the renal lesion must also be known; that is, the
amount of functioning renal mass. Until the work of A. Newton
Richards and his colleagues in the 1920s and l930s the "filtra-
tion-reabsorption" hypothesis of urine formation had not been
unequivocally demonstrated. "Glomerular filtration rate" was
not quantified in man, and was not a conceptual underpinning of
renal physiology and pathophysiology until the major works of
Richards and Homer W. Smith appeared [14]. The precise
manner in which the nephron handles urea was not known in
the early twentieth century, though there was no disagreement
among renal investigators that the excretion of nitrogenous
waste, mainly as urea, was a central task of the kidney.
Gradually, it became clear that neither the simple measurement
of retained urea in the blood, the urea concentration in the
urine, nor even the day's total urea excretion correlated with
the excretory "power" of the kidney. After much experimental
trial, Leon Ambard (1876—1962) in France proposed a complex
relationship among the concentrations of urea in blood (B) and
urine (U) and the urinary flow rate or volume in a unit of time
(V):
Ambard's coefficient = B2/(UV \i)
Both Addis at Stanford, and Franklin C. McLean and Donald
D. Van Slyke at the Rockefeller Institute built upon the work of
Ambard. Thomas Addis set himself the same task—to find an
expression of urea excretion that would answer the question,
"how can the extent of a renal lesion be measured in a living
man?" [15, 16]. His extensive and meticulous studies used
volunteers and patients, rabbits of different sizes, and rats
which underwent partial renal ablation in order to create graded
losses of functioning renal mass. Addis and his co-workers
showed that under conditions of high urine flow or urea loading,
the ratio of the rate of urea excretion to the blood urea
concentration (D/B as Addis called it in his 1928 Harvey
Lecture, but more familiarly UV/B) correlates with functioning
renal mass. At first Addis conceived of this ratio as urea in one
hour's urine over urea in 100 cc blood, and saw it as a constant
for any given amount of functioning renal mass.
A colleague at Stanford, George D. Barnett, pointed out that
the "ratio" really stated a volume of blood "freed" of urea in
the unit of time [15]. This pointed to the later physiologic
transformation of the same formula into the physiologist's
"clearance." But Addis, who during his career frequently, if
gently, expressed alarm at what he considered an excess
suffusion of physiology into clinical medicine, cherished his
"ratio" as a clinical and empiric indicator of the amount of lost
functioning renal machinery in the patient under his care. For
example, in a letter of 1934 to Alfred Cohn of the Rockefeller
Institute, Addis provided some information about a patient of
mutual interest. Addis reports "her old 'ratio' figures which
show that she then had 69% of the amount of renal tissue proper
for her size" [17]. He did not say that her filtration rate or even
urea clearance was 69 per cent of expected. Although his urea
ratio never gained wide use, and he himself would come to rely
more on simple urea and creatinine concentrations in his
practice, to Addis must go much of the credit for cementing this
familiar mode of thinking: advancing renal failure equals the
continuous loss of functioning renal units. For Addis, as he built
his system for understanding and treating Bright's disease, the
"renal lesion" meant both the amount of lost working mass, as
well as the nature of the morphological change.
Later in his practice and writings, he concerned himself with
"the very simple quantitative observations on blood and urine"
that "any doctor, with the help of an office nurse, can
make . . ." [18]. Addis advocated in the 1940s using the serum
creatinine as the clinical indicator of renal function, and sug-
gested an incredibly simple office method. He used the alkaline
picrate reaction to generate color in a patient's plasma sample,
then matched the color by naked eye to a series of potassium
dichromate standards in sealed test tubes. It is doubtful if this
method won many converts, though use of the serum creatinine
would eventually prevail in nephrologic practice.
In the magisterial book The Renal Lesion in Bright's Disease
(1931), written with pathologist Jean Oliver, the authors
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brought together the clinical stories, findings in the laboratory
and sediment, and morbid appearances at autopsy of seventy-
two cases of Bright's disease, including many examples within
each of the three large classes. Handsomely printed and illus-
trated, in purpose and production it cannot but recall Richard
Bright's Reports of Medical Cases, published almost exactly
one hundred years earlier, the first landmark book and atlas
dealing with renal disease. And Addis's homage to Volhard and
Fahr in the preface has been already noted [11].
The therapy of Bright's disease
Thomas Addis eventually devised a therapeutic approach to
Bright's disease, which, like his system of diagnosis and clas-
sification, grew logically out of observations in the clinic and
the laboratory. His highly personal second book, Glomerular
Nephritis: Diagnosis and Treatment (1948), summarizes nearly
a lifetime's work which supports the therapeutic plan. As early
as 1922, he discussed the need for protein restriction in Bright's
disease, by no means his original idea and one which at first he
could not defend with more than tradition and common sense
(nitrogen is retained in renal failure—the body's nitrogen bur-
den derives from protein ingestion) [191. As Addis and his
co-workers over many years formulated their ideas about
functioning renal mass and its quantitative indicators, based
mainly on rat models of renal impairment, they became aware
of considerable variability. Notably, the urea ratio varied with
protein ingestion, as did the creatinine clearance in man [16,
chs. 4, 8; 20, 211. This meant that the kidney was somehow
showing a correspondence between its activity and protein
ingestion by the organism. Donald D. Van Slyke and Homer W.
Smith, and their co-workers, had reached similar conclusions
[22, 23],
By 1939 or earlier, Addis had conceptualized his thoughts and
observations in terms of renal "osmotic work." He believed
that an important part of renal work, a part subject to stress and
provocation, accomplished excretion of urea against a gradient
of concentration, that is, against osmotic pressure. Using an
equation published by L. von Rhorer in 1905 [24] Addis
calculated how this work would vary with the amount of protein
in the diet. Although he admitted, in Glomerular Nephritis, that
neither he nor anyone knew precisely why rest healed a
diseased or injured organ, nonetheless he held—and it was
generally held—it did. This was true for the heart and would be
valid as well for the sick kidney. He showed persuasively that
animals with only partial renal function given high protein diets
showed proteinuria, shedding of casts, and early death; while
identical animals eating a diet low in protein survived without
these stigmata of renal injury [16, ch. 8; 25].
A major outgrowth of this work was an enormous amount of
fundamental research on compensatory growth and protein
content of the kidneys and other organs, conducted over
decades by Addis's laboratory "group", particularly long-time
loyal associates Eaton and Lois MacKay. (The MacKays were
both Stanford graduates of 1926, he with the M.D., she with a
Ph.D. Eaton MacKay, like Addis, spent some time at the
Rockefeller Institute.) This work showed (among many find-
ings) that not all organs display compensatory growth after half
the organ mass is removed. Those that do, restore weight to
about 70% of original mass [26] by forty days after the opera-
tion. Addis, the MacKays and other collaborators found that
the growth curve (weight vs. time) of remnant kidneys was
similar to the growth curve of "work hypertrophy" for the
heart, and similar to the curve for renal growth in rats fed a
high-protein diet [16, ch. 8]. Furthermore, renal ablation and
protein loading were additive in inducing renal growth. Addis
believed that these discoveries supported his notion that the
variable work of the kidney relates to urea excretion and
therefore to protein ingestion; and that overwork strains the
impaired organ, hypertrophy being one visible sign of this
stress. There are, of course, serious flaws in Addis's theory of
"osmotic work" and work damage, some of which he acknowl-
edged in Glomerular Nephritis, but he was convinced that the
carefully designed low-protein diet would help persons with
Bright's disease. Recently, Fine has referred to the importance
of some of Addis's results [27], while Bouby et al have revived
the idea that change in tubular work might mediate the increase
in GFR and renal mass which follows protein loading. These
workers cite Addis and the MacKays [28]. Of course, the
probable benefit of dietary protein restriction in persons with
renal impairment, now supported by a different theoretical
underpinning, is again one of the liveliest topics in clinical
nephrology.
Though never undertaking controlled studies as we would
know them, he implemented protein restriction in his own
practice. To be successful, believed Addis, the low protein diet
must contain adequate nutrients and calories. It must change
with a patient's changing activity, and must allow for protein
loss in the urine. When edema appears, salt restriction must
further amend the dietary plan; yet at other times, or for other
patients, excess salt and water are needed.
Addis's enthusiasm for dietetic management must be seen in
the medical context of his time, Diet therapy, for diabetes,
peptic ulcer, typhoid fever, bowel disorders, and all manner of
ailments, made up a larger part of practice in the first half of the
twentieth century than it does today, Physicians and nurses
acquired greater expertise in dietetics, and the training of
professional dieticians in colleges and nursing schools acceler-
ated in the 1920s. Hospital dietary services in the 1930s often
listed over 50 different available diets. Addis became an expert
in dietetics, and indeed his wife, Elesa, was a dietician.
Addis's laboratory and "The Group"
Addis recognized the difilcult task demanded by the dietetic
management of Bright's disease, and he saw that only a
co-operative team could accomplish it:
'The conclusion drawn from our experience is that a success-
ful conjunction of theory and practice in dietetics of glomem-
lar nephritis requires the simultaneous collaboration of at least
four people, i.e., the patient, the laboratory technician, the
doctor, and the dietician. I believe it is not only necessary for
these four to be working at the same time, they must also be in
the same room, for each one has necessary objective facts to
present, and it is in the conversation of these four people, that
the fusion of theory and practice is obtained [12]."
The structure and conduct of "Addis's Lab" reflected these
ideas, and indeed reflected his social and political ideology. It is
remembered as "a high-ceilinged barn of a room that contained
central stacks holding hoods in which Kjeldahl nitrogen deter-
minations were performed; batteries of flasks for the urease
method for urine and blood ureas; stills for water; a refrigerator
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room; a balance room; and a place for washing and drying
laboratory beakers and other glassware" [29, p. 39]. In one
corner of the large room was a cubicle in which Addis had his
desk and his examining table; there he saw his patients. They
would meet with Mrs. Addis or another nurse-dietician in some
relatively unoccupied part of the laboratory. A visitor in 1936,
Warren Weaver of the Natural Sciences Division of the Rock-
efeller Foundation, described it as "a small crowded laboratory
which A. says is 'an island of a place' meaning that they go their
own way with very little contact with other San Francisco or
more distant laboratories. They have a rat colony of about 1000
which is used by A. and also by [William] Dock, [Eloise]
Jameson and [Arthur L.] Bloomfield, with the result that this
common material constantly draws them together in their
problems" [30]. The names mentioned were a few of the many
'guests' in the laboratory over the years, young physicians,
scientists, even lay volunteers who worked with Addis, or on
their own projects. Other workers, such as Eaton and Lois
MacKay, and Horace Gray (whose statistical expertise influ-
enced Addis) stayed for a longer time. Touches of civilization
enlivened Addis's Lab: Addis often played classical music on a
good quality victrola, and at an afternoon tea members of the
group and other Stanford medical faculty paused in their work
to discuss medicine, books, politics, history, the arts and
philosophy.
Essential members of Addis's "group" (he consciously in-
sisted on this term in his later years) were the Chinese-
American dieners, Lee Poo, William Lew, D.W. Yuen, and
D.D. Lee, several of whom worked with Addis for many years
and became his friends. Warren Weaver reported that Addis
"has three Chinese assistants whom he has had for five or more
years. He takes only young men who had their schooling in
China,—says that American education spoils the others" [30].
Addis himself wrote in 1938, ". . . I have a fine team of
intelligent and enthusiastic Chinese technical workers who
contribute more every year in the way of suggestions and
planning" [311. The technical workers looked after the immense
rat colony and performed all manner of chemical and mechan-
ical tasks in the laboratory; they also brewed the tea for the
afternoon respite. By 1936, publications began to appear from
the lab with the Chinese workers given co-authorship, some-
times first authorship—"L.J. Poo, W. Lew, D.D. Lee, and T.
Addis." One rarely saw this practice in medical publications in
those days.
Before a new line of experiments began, Addis held a
laboratory conference in which all participants were encour-
aged to contribute ideas, though the director made the final
major decisions. Lelland J. Rather, distinguished pathologist
and historian at Stanford, and one-time co-worker with Addis,
recalls that at one lunchtime discussion Addis told the group
"that his laboratory was run on democratic centralist principles
in that plans were discussed by the group, agreed upon, and
then put into action. He called upon me to witness this. I said
that I saw no reason to qualify the term "democratic" with
"centralist" insofar as his laboratory was concerned" [321.
Addis's political and social outlook
Thomas Addis by the 1930s and l940s believed in "demo-
cratic centralism", believed that through the work of the
"group" there comes progress, believed in the Spanish Repub-
lic, and believed in Russia. Like many intellectuals of the time,
sometimes with far more faith than discernment, he embraced
many left-wing positions. While never did a majority of Amer-
ican scientists strongly "politicize" to the left, many felt
sympathetic to Russia's governmental support of science and
medicine. During the Great Depression in America, Russia
could seem a worthy social and economic experiment; and
Spain emerged, tragically, as the first arena in which to watch,
or even join, the struggle of free men against Fascism [33]. It is
difficult to assess how closely Thomas Addis associated himself
with international Communism and its goals, but he certainly
was a frequent sponsor, petition-signer, committee member,
and sympathizer when a liberal, anti-fascist, or left-wing com-
mittee or organization attracted his interest. Most of these were
earnest enterprises favoring peace, individual political and civil
rights, aid for Spanish political refugees, and other liberal
causes of the l930s and 1940s. Some of these groups undoubt-
edly included communist members even when not dominated
by them. Among the organizations with which Addis had ties
were the American Committee for Democratic and Intellectual
Freedom and the American Association of Scientific Workers.
In the l940s he was chairman of the San Francisco chapter of
the Physician's Forum, a notable alliance of progressive physi-
cians favoring national health insurance. Addis was much
interested in medical care in the Soviet Union, and even gave a
lecture on this topic at Palo Alto in April of 1947 [34].
As already noted, Addis believed that the best ideals of
egalitarian socialism flourished if not in the world, at least in the
workings of his own lab and clinic—the "group" he so often
referred to in the 1940s. He wrote to Alan Gregg of the Medical
Sciences Division of the Rockefeller Foundation in 1948 that his
new book Glomerular Nephritis ". . . is the story of a group in
which the patient and the layman and the laboratory worker and
the doctor managed to get together in a common job, that
involved experiment and routine, theory and practice—That
worked, and I am going to start another group in another school
even though I am 66" [35].To John P. Peters of Yale, who had
invited Addis to give a talk, he wrote in 1948: "OK! I'll be good
and talk about what we are trying out in the lab, even though it
is the organization of the lab, rather than what it is doing, that
happens to interest me at the moment" [36].
While Addis could have fancifully and harmlessly conducted
his laboratory as a model of "democratic centralism", the 1940s
was no safe time to become in public life "an amateur revolu-
tionist," as Addis once jokingly termed himself. By then, the
ugly storms of red-baiting and McCarthyism shattered the
security of those who assumed that their political beliefs—
sound, visionary, or naive—were their own business. Addis
was the object of a lengthy attack in the April 9, 1948 issue of
Alert: Against Communism in California, an anti-communist
newsletter. A copy of this was sent by way of Herbert Hoover
to the trustees of Stanford (now in the Ray Lyman Wilbur
papers, Lane Library, Stanford University Medical Center).
Whether his political beliefs prevented Addis from continuing
his work at Stanford remains a subject of debate. Clearly he did
want to work well beyond retirement age, and to do so
eventually had to move to Los Angeles, in 1948. On the other
hand, Stanford had awarded him emeritus status, and allowed
him to remain in his laboratory two years beyond the age of 65.
Some of Addis's young co-workers in the 1940s, such as
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Lelland J. Rather, recall that close association with Addis in
those years might later prove discomforting (Interviews with
L.J. Rather and David Rytand, Palo Alto, December, 1986).
Addis the clinician
Thomas Addis preferred outpatient medicine to the wards. At
Stanford, he regularly saw patients three half-days each week,
a cubicle within his laboratory serving as examining room. It is
said that no distinction was made between rich and poor
patients. The majority, of course, suffered from chronic renal
disease, but Addis also treated hypertension and occasionally
other metabolic disorders. He enjoyed following patients over
many years. "I have a number of old friends with glomerular
nephritis who are still coming after 20 years," he wrote to Ray
Lyman Wilbur in 1946. "I need another ten years. Then I'll
have some sound historical records" [371. His elective course
on renal diseases for Stanford medical students centered on his
office practice.
Some idea of his day to day clinical work can be derived from
his publications, but most richly from several manuscript case
records in the archives of Stanford University Medical Center
("M.S." and "P.H.", copies kindly provided by Betty
Vadeboncouer of the Lane Medical Library, Stanford Univer-
sity Medical Center). At each visit, Addis recorded weight,
blood pressure, and extent of edema. He liked to examine the
heart and the fundi. Laboratory charts show that he followed
the qualitative and (of course) quantitative urinary sediment,
urinary specific gravity and albumin content, plasma protein,
and hematocrit. Before about 1942, his main indicator of renal
function was the blood urea or his "urea ratio"; later, he relied
on creatinine and creatinine clearance.
The brief clinical notes record patients' symptoms (dyspnea,
swelling, fever) and their response to treatment. In addition,
Addis frequently inquired about his patients' work and home
life, as indicators of their physical well-being, but surely also
out of a genuine interest. For example, on November 19, 1931
he learned that taxi operator P.H. "lost his job. But is going to
run a 'pirate cab." In 1933, the same patient is "going gold
mining in Trinity County for 6 months. Will live on fish.
Leaving tomorrow." The next year, he recorded in the chart
that this patient (who had married and expected a baby) works
in a store eight and one-half hours each day for $15.00 a week,
while his wife serves as a stenographer eight hours daily for
$12.00 weekly. These were, of course, depression years, and
such notes in clinical charts reflect Addis's developing social
awareness and interest in the need for health insurance. Patient
P.H., incidentally, was followed for over ten years, maintaining
a relatively stable blood urea rarely much below 90 mgldl.
Addis's treatment for P.H. and other nephritics was, of
course, largely dietetic. Protein would be reduced by 5 gram
decrements, to as low as 40 grams per day. Sometimes the
amount of protein or calories was increased if Addis suspected
malnutrition, or urinary protein excretion increased. He pre-
scribed vitamin supplements (such as wheat germ for the B
group), and for specific need, standard drugs such as digitalis or
iron. For edema Addis reduced dietary salt, and occasionally
resorted to Southey tubes. Reference has been made already to
his belief in the efficacy of the office "group"—technician,
dietician, and doctor working together, each proximately en-
gaged with the patient they serve.
When the terminal stage of uremia defeated all other mea-
sures, in those days before dialysis, Addis relied on paralde-
hyde and—as we read in the final pages of Glomerular Nephri-
tis—on the wise patient's acceptance of his fate and his
freedom. "Addis was so softhearted as to dread the final
hospital days of his chronically ill patients, inevitably friends by
then," recalls David Rytand [29, p. 54]. "Offering occasional
visits to cheer them and their relatives, he allowed young
associates to make most of the medical decisions, within the
narrow range of choices then available."
Addis the man
One may learn something of Addis the man through the
words of those who knew him. "A very warm and genial Scot,"
wrote David Rytand (now Arthur Bloomfield Professor of
Medicine Emeritus at Stanford):
"Tall and lean, with close cropped gray hair and smoking a
pipe, he seemed to be the prototypic absent-minded professor.
With his wife and two daughters, he lived in Sausalito and rode
the ferryboat twice daily. Refusing to drive an automobile, he
came to work from the dock on the Fillmore Street cable cars;
their conductors often allowed him credit, for he usually had
no coins in his pocket" 129, p. 53].
Warren Weaver in 1936 noted "A[ddis] is perfectly charming,
and a man of ideas and originality. He probably lacks the
common and popular variety of push, and has not published a
large amount. He undoubtedly has a wide impractical streak in
him [30]. (Weaver was certainly wrong about Addis's
publications, which numbered over 90 by 1936,)
"He was the most informal member of the faculty," recalled
another acquaintance. "he was also absent minded. He had
little interest in money or personal gain [38].
While Addis's eccentricity and personal insouciance are
remembered with much affection, those whose letters were not
answered or bills not paid undoubtedly felt some irritation.
Though perhaps careless in fiscal matters, Addis was suffi-
ciently practical to win a sizeable grant for his laboratory in
1937 from the Natural Sciences Division of the Rockefeller
Foundation—an ironically capitalistic source to aid the gentle-
man leftist. Arthur L. Bloomfield, George D. Barnett, and
Emile Frederic Holman, in a memorial resolution, cited Addis's
"broad vision, undaunted honesty, kindness to all, and noble
philosophical outlook" [39].
Mixing patients, rats, and politics
Why mix patients and rats? Why does one medical school
graduate feel a thirst for investigation, while most remain
indifferent? We have no definite answer for Thomas Addis.
Certainly he received his education at a time when both clinical
and research laboratories first came to be seen as intrinsic parts
of medicine. In the United States, rapid reform of medical
education and the invention of the great philanthropic founda-
tions made a career in clinical investigation possible in the early
twentieth century (Addis owed much to the Carnegie Trusts and
Rockefeller Foundation). Even if informal and careless in
outward deportment, Addis sought rigor and precision in the
diagnosis and treatment of patients; these he believed derived
from repeated clinical and pathological observation, and from
the rat laboratory.
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In 1944 Addis wrote to his friend Peyton Rous ". . . the older
I grow the less scientific and more doctorish I become" [40]. In
a 1946 letter to Ray Lyman Wilbur, Addis recalled that as a
young man "I was all set on measuring things and was trying to
be 'scientific' . . . Butfor the last few years we have not asked
any questions from our rats that did not give us at least a hope
of getting answers that referred to our patients" [18]. Glomer-
ular Nephritis is full of references to the practical needs of
doctors, and contains several gentle animadversions about
"science." Did Addis become disenchanted with the laboratory
in his later years? He did not: when he was nearing age 67 and
about to leave Stanford, he told Peyton Rous that he would
"wander around, looking for a place with some rats, some
young people, and a few patients" [41]. He listed the rats first.
His increasing emphasis on the practical may have been a
purely idiosyncratic evolution of outlook. It was at least com-
patible, if not a product of, his strengthening political and social
beliefs. Socialism or Marxism sees itself as scientific, and holds
science to be an enterprise open to all the people, not the
rarified pursuit of an elite. Furthermore, science is expected to
serve the people, to generate practical outcomes [42]. So
Addis's politics probably came to reinforce, in a distinctive
way, his desire to work at bedside and at bench.
Rudolph Virchow called medicine a social science. Addis's
career spanned two world wars and the Great Depression. Like
many physicians before him and since, his concerns extended
beyond the well-being of his own patients, to the welfare and
proper conduct of society. He felt a lively interest in and
responsibility to both. Rats, patients, and politics won and held
his allegiance. Thomas Addis was a meticulous and imaginative
laboratory worker, a compassionate physician, and a dauntless
advocate of his political and social causes. He is a worthy part
of the heritage of nephrology.
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